An imroved standard solar model, with more accurate input parameters and more accurate treatment of plasma physics effects, predicts a solar neutrino flux which is consistent within experimental uncertainties with the solar neutrino observations after 1986. 
The Sun is a typical main sequence star that generates its energy by the pp chain and CNO nuclear cycle 1 , which also produce neutrinos. These neutrinos have been observed by four pioneering solar neutrino (ν ⊙ ) experiments, the Chlorine experiment at Homestake, the Cerenkov light water experiment at Kamiokande, the Soviet-American Gallium experiment (SAGE) at Baksan and the European Gallium experiment (GALLEX) at Grand Sasso, but the measured ν ⊙ fluxes are signifi- live time with event rates that are 4 51% ± 6% and 56% ± 6%, respectively, of that predicted by the SSM. GALLEX has measured a capture rate of solar ν e 's by Indeed, in this letter we show that the SSM predictions are consistent with the ν ⊙ observations of Kamiokande, SAGE and GALLEX. This is achieved mainly by: (1) using an improved numerical stellar evolution code 10 to calculate the evolution of the Sun from its pre-main sequence phase to the present stage, (2) Low energy nuclear cross sections in the SSM were extrapolated from measurements at much higher energies, using the parametrization,
where E G ≡ 2(παZ 1 Z 2 ) 2 µc 2 , Z 1 and Z 2 being the charge numbers of the colliding nuclei, µ their reduced mass and E their center-of-mass energy. S(E) was assumed to vary slowly with energy . However, the above parametrization ignores the non negligible contribution 1, 14 from partial waves other than s wave at the high energies where the cross sections have been measured and the effect of a finite nuclear radius R on barrier penetration, which induce an energy dependence in S(E). Indeed, S(E) was found to be energy dependent for some key reactions and its extrapolation to low energies became model dependent. However, the use of the correct Coulomb barrier penetration factor for finite size nuclei and the inclusion of higher partial waves remove most of the energy dependence of S(E). In particular, for effective potentials V = −V 0 ≤ 0 for r < R and V = Z 1 Z 2 e 2 /r for r ≥ R, the induced energy dependence of S(E) well below the Coulomb barrier and far from resonance energies is given by
whereS = S(0)+S ′ (0)E, x = E/E c and E c = Z 1 Z 2 e 2 /R . That is demonstrated in Fig.2 for the reaction 3 He(α, γ) 7 Be, where we plottedS 34 (E) as function of E, using R = R( 3 He)+R(α)=3.82 fm and the experimental data of Parker and Kavanagh
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and of Osborne et al. 16 Indeed,S 34 shows very small energy dependence at low enough energies where the contribution from higher partial waves is negligible.
With this form for the barrier penetration factor, the world experimental data on the reaction 3 He(α, γ) 7 Be yield S 34 (0) = 0.45 ± 0.03 keV · b, which is significantly smaller than the value S 34 (0) = 0.56 keV · b used by Bahcall and Pinsennault 2 .
Using the experimental data of Filippone et al. 17 on the reaction 7 Be(p,γ) 8 B at low energies, where the contribution from higher partial waves is small, and the recent measurements by Motobayashi et al. 18 of S 17 (E) at higher energies from Coulomb dissociation of 8 B, which are free of the resonating p-wave and higher partial waves that contribute to the law energy cross section of 7 Be(p,γ) 8 B, we find that for 2.4 f m ≤ R(p) + R( 7 Be)≤ 3.2 f m,S 17 is practically energy independent and S 17 (0) = 17±2 eV ·b (see Fig. 3 ). This value which we adopt was advocated before by Barker and Spear 19 and it is significantly smaller than S 17 (0) = 22.4 ± 2 eV · b used by Bahcall and Pinsennault 2 .
Screening of the Coulomb potential of target nuclei by their electrons is known to enhance significantly laboratory nuclear cross sections at very low energies 20 , although a complete theoretical understanding of the effect is still lacking 21 . Screening corrections to the nuclear reaction rates in the SSM are usually represented by an enhancement factor
where ∆U is the gain in electronic potential energy when an incident ion of charge Z j e penetrates the electronic cloud of an ion of charge Z i e, T is the plasma temperature and R D is the Debye length,
The change in the Coulomb barrier due to screening is estimated from the DebyeHuckel approximation to the screened potential around a static ion in an electrically neutral plasma, (ΣZn Z = 0,n Z being the number density of particles of charge Ze with Z=-1 for electrons):
This potential is an approximate solution to Poisson's equation near an ion of
which is valid, however, only far from the nucleus where eZΦ i ≪ kT . 
